Introduction
Pediatric trials have received a lot of attention in recent years, largely due to the introduction of pediatric regulations by the European Medicines Agency (EMA) and the US Food and Drug Administration (FDA) [1] [2] [3] [4] and the disparity between the pediatric disease burden and the representation of the pediatric population in clinical trials. 5 Traditionally, drugs have not been tested for efficacy and safety for use in the pediatric population. As a result, the use of unlicensed and off-label medicines in the pediatric population has been extensive.
According to 2007 data, in the European Union (EU), more than half of the medicines frequently used in children have only been studied in adults. 4 Also, an analysis on clinical trials conducted for selected conditions, representing a high burden of pediatric disease listed on ClinicalTrials.gov from 2006 to 2011, found that 59.9% of the disease burden for these conditions was attributable to children, but only 12.0% of trials were pediatric. This once again showed a significant discrepancy between the pediatric burden of disease and the amount of clinical trial research dedicated to pediatric populations. 5 Both the US and EU legislators have made pediatric clinical trials a permanent component of the drug development process. Similarly, Asia Pacific countries are also following suit, with the Japanese Ministry of Health, Welfare, and Labor leading the way. 6 To meet these regulatory requirements, the logical progression is for companies to conduct multicenter and multinational studies. In 2010, an analysis performed on published studies conducted under the US Pediatric Exclusivity Provision, which provides economic incentives to pharmaceutical companies to conduct clinical trials in children, found that 65% of the studies were conducted in one or more countries outside the US, and 11% did not include any US sites. Also, 38% of trials enrolled one or more patients in developing countries. 7 To ensure that adequate numbers of pediatric subjects are enrolled in a trial during a given time frame and to address the need to test therapies in the populations where they may be used while ensuring that the trials are financially viable, it is apparent that these trials will be expanding further into the developing regions. Against this backdrop, Quintiles initiated a survey of pediatric clinical trial sites to understand the current scenario in the Asia Pacific region.
This paper provides the results of the pediatric site survey and gives an overview of the current scenario in the Asia Pacific region for the conduct of pediatric clinical trials.
Materials and methods
The Quintiles pediatric survey in the Asia Pacific region was conducted as follows:
Between May and June 2012, an English-language survey form was sent to sites (identified through Quintiles' internal database) with pediatric capability and referrals from doctors during a preliminary outreach. The survey forms were designed by the Quintiles regional feasibility team. They were sent by email or posted directly to pediatricians at sites for which we had contact details; if not, they were sent to the clinical research centers, with instructions to forward the survey form to the appropriate pediatricians, according to the therapeutic areas covered in the survey. The survey covered questions on:
• pediatricians' interest in conducting pediatric clinical trials;
• the ethics committee (EC) requirements in the countries;
• challenges in conducting pediatric clinical trials;
• current site capability in terms of availability of experienced investigators and site staff, electronic data capture (EDC) experience, Good Clinical Practice (GCP), and other training; • pediatric patient pool in five therapeutic areas (respiratory, oncology, endocrinology, cardiovascular, and central nervous system) and availability of a subject database (ie, a record of children who have been vaccinated at the site and could potentially be considered for a vaccine study).
The survey questions were a combination of closed and open-ended questions to allow quantitative and qualitative results. The closed questions required "yes" or "no" type responses and number value responses; eg, number of subjects seen per site per month per therapeutic area. The open-ended questions were included to address items such as challenges faced and documentation used. The survey form was also reviewed for content by a team of Quintiles' representatives with expertise in feasibility, medical, and project management aspects of clinical trials in pediatric patients.
In July 2012, the responses from the completed survey forms were entered into SurveyMethods, a web-based central repository. 8 Appropriate follow-ups were conducted to encourage the return of completed surveys. Data analysis was performed in August-September 2012 using SurveyMethods (Figure 1 ).
Results
Seventy-seven sites were contacted for this survey across the Asia Pacific region. Forty-nine sites (64%) completed the survey, and all confirmed interest to participate in clinical trials in the pediatric population within the survey time frame. The 142 pediatricians with various subspecialties were contacted from these 77 sites. Given the range of questions addressed, multiple pediatricians at a given site completed the survey for the site.
Only in India, two surveys were completed for each of the 14 sites contacted (ie, 28 surveys completed by 14 sites in India), bringing the total number of surveys received to 63. Information from the two surveys at each of the sites in India was different; hence, each survey was considered unique.
Discussion
As stated by the World Health Organization: "Children are not little adults." 9 They represent a unique population, differing in distinct developmental and physiological aspects from adults. These fundamental aspects, combined with the need for age-appropriate outcome measures, family involvement in decision making, and adaptations of research processes to fit the various age groups, have made conducting clinical trials in the pediatric population challenging. They require careful execution to meet the expectations of patients, EC, regulatory authorities, and the pharmaceutical companies. 10 The pediatric survey we conducted had a response rate and an interest rate of 64% among sites contacted (Figure 2) . A 64% interest level can be explained by an increasing trend in the number of trials conducted in the pediatric population over the last few years in this region. In Australia and New Zealand, sites would not complete a questionnaire that was not related to a specific protocol due to time constraints. Most of the sites did say that if there was a feasibility survey about a specific protocol, they would review this and determine interest. Hence, while the response rate is low, this does not mean that the interest level is low. An analysis of the US ClinicalTrials.gov registry between July 2007 and September 2010 showed an increase in pediatric trials in north, east, and south Asia, with 38, 78, and 85 trials, respectively, being conducted from July 2005 to September 2007; 43, 135, and 100 trials were conducted from October 2007 to September 2010 in these subregions.
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Ethical considerations
The International Conference on Harmonisation (ICH)'s Efficacy Guideline 11 (E11), Clinical Investigation of Medicinal Products in the Pediatric Population, is one of a number of technical requirements for registration of pharmaceuticals for human use. Guideline E11 reminds us that conducting clinical trials in the pediatric population is essential and should be done without compromising the well-being of pediatric patients participating in clinical studies. This responsibility is shared by companies, RA, health professionals, and society as a whole. 12 Keeping this in mind, one of the survey's objectives was to understand better the local EC requirements and site capabilities to take on pediatric trials across the Asia Pacific countries. Table 1 shows the responses provided by the survey. The use of a placebo arm in clinical trials always raises a debate and much more so for trials in this vulnerable population. 13, 14 The results indicate a general acceptance of placebo-controlled trials (81%) and trials involving pharmacokinetic (PK) analysis (95%) by ECs in the region. However, these points were also raised as potential challenges by most sites (Figure 3 ). To help ECs make an informed decision, respondents suggested the provision of a strong justification for the use of a placebo. Methods to manage placebo in pediatric trials have been widely discussed. Potential strategies include: excluding high-risk patients, minimizing the number of patients on placebo, providing rescue medication, and maximizing safety assessments. 15, 16 Respondents have suggested that study assessments (including PK sampling) should concentrate on minimizing discomfort, pain, and fear of invasive procedures. Additionally, younger children often have needle phobia, making obtaining the blood sample also a challenge. Globally, regulators have discussed the use of population PK studies instead of the traditional design, as this involves more patients but fewer samples per patient, as a potential option for more acceptable PK studies in children. 17 Employing the right study staff is also another important aspect when addressing the challenge of taking blood samples, which is discussed in more detail under Operational considerations.
Consent considerations
Another important consideration for pediatric trials is the consent process. This process often adds a lot of pressure to parents as they will be consenting for their child to participate in an experimental drug trial and may also subject them to invasive procedures. 18 To first determine who could consent on behalf of a minor, an open-ended, free text question was included in the survey to understand if there were any local regulations/guidelines to define who a legally acceptable representative (LAR) was and also to understand better the practice being followed at sites. Survey respondents stated that parents are generally accepted (59%) as the LAR to consent on behalf of children, and guardians can stand in as LARs when parents are deceased. Based on the survey results, only Japan requires both the parents to sign the consent. This requirement may also depend on the marital status of the parents. In Asia Pacific, availability of proof of relationship to the child is also important in some countries. Government-issued identification cards for parents and child and the child's birth certificate being the most popular and widely accepted documentation as highlighted by the respondents in Table 2 .
The patient's assent is another important requirement of the consenting process. In addition to the informed consent that is given by the LAR, all participants should be informed to the best possible extent about the study in language and terms they are able to understand. 11 The assent form is designed to ensure that the child of appropriate intellectual maturity understands the potential risks and benefits of the trial and personally signs his assent. Eighty percent of survey respondents indicated that an assent is required, and they have provided a wide range of minimum age at which child assent is to be obtained. None of the countries showed consistency in the minimum age requirement, indicating that this is determined at a site level. This is in line with global findings. Feedback from a survey on 188 Institutional Review Boards (IRB) in the US found that most IRBs suggest a minimum age of 7 for a child to assent to participation in a clinical trial; however, the practice varies across sites, depending on the practice actually followed by the investigator. 19 ICH E11 guidelines also state that the age of assent can be determined by the EC/IRBs or be consistent with local legal requirements. 11 The American Academy of Pediatric Guidelines for the Ethical Conduct of Studies to Evaluate Drugs in Pediatric recommends assent for all children above the age of 7.
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The consent process has been raised as a challenge by survey respondents in many countries ( Figure 3) the government to control population growth. It restricts the family to bear only one child. The details of this policy are beyond the remit of this paper). A respondent from the Philippines mentioned that trials involving invasive procedures and placebo control further complicate the consenting process. According to Barfield and Church, the site staff should have a clear understanding of the risks and benefits of a trial and have ways to communicate with various age groups within the pediatric population to address the consent issue. 22 The creative use of technology like animated assent forms, audiovisual, and multimedia informed consent programs can also aid the consent process. 23 Overall, the process for obtaining parental consent for a child to participate in a clinical trial varies to some extent within the region as well as within a country.
Continuity considerations
Patient follow-up and a high dropout rate were other challenges mentioned by the respondents. This is also cited in ICH E11 section 2.5.5; noncompliance is a special problem in adolescents, particularly when medicinal products (for example, steroids) affect appearance. 12 It is also known that privacy is of high concern in children aged 12-18 years, and care must be taken while discussing matters of contraception and birth control during a trial.
To enhance compliance, study visits should be designed to accommodate school schedules, as well as meal and sleep times, particularly for younger children, and also the work schedule of their parents/guardians. 24 The formulation of the drug is also important in pediatric trials, with tablets and capsules less suitable for younger children. Even the flavor of the formulation can be an influencing factor. This is also emphasized in ICH E11 section 2.2 (pediatric formulations) and section 2.4.1 PK. 12 Retention strategies, such as regular follow-ups, weekly phone calls, reimbursement of travel expenses, and patient/parent education, could be useful, according to the survey respondents.
The challenges listed above confirm that those reviewing pediatric research protocols must have adequate expertise in different areas of child health and research. It is also critical to adhere to a high ethical standard and to avoid any coercion, or appearance of coercion.
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Operational considerations Availability of suitable resources and facilities
Seventy-one percent of the survey respondents had experience in conducting global/local clinical trials in pediatric population, and 84% are GCP certified. Eightyone percent indicated experience using EDC, and 82% confirmed having study staff available for a pediatric trial, showing the region's experience and readiness to take on pediatric trials. A New Zealand respondent stated that in the case of most studies his site has conducted, the pediatric study nurse(s) have been the most critical to the success of recruitment and maintenance of children throughout the trial, highlighting the importance and acknowledgement of study staff in the trial. For successful pediatric trials, modifications in procedures, equipment, staffing, family communication, and other aspects of care that are tailored to their special developmental needs are essential. When the clinical trial staff members performing blood draws from a child have 
Notes: *Others: One respondent from the People's Republic of China indicated that the EC has some special requirements. One respondent from Taiwan mentioned "household certificate" as documentation proof. Abbreviation: EC, ethics committee. 70% Can the database be mined by age group and patient vaccine history? 68% Who is the primary point of contact for pediatric patients?** gP = 15% Pediatrician = 93% Usually at what age do patients move from a pediatrician to general practitioners/specialists at your site (and in country as a whole)?
12-19 years
Notes: *Some respondents have not answered all questions; **some respondents in India, the Philippines, and Malaysia marked both categories; a others = blood relations, judicial authority, not sure;
b Table 3 provides more information on the types of documentations mentioned by respondents in the survey; been trained to work with infants, children, and their families and when they have routine access to small gauge needles, appropriate topical anesthetics, and even colorful bandages, it helps create the right environment.
Hence, it is important to choose the right sites and investigators with good recruitment histories, the right staff, and appropriate facilities. 9 A pediatric ophthalmology study, with a 98.5% retention rate at 3 years' follow-up, conducted a survey with families of the participants. It concluded that expertise in performance of examinations, staff friendliness, and responsiveness, as well as consistency of seeing the same staff at every visit, all played a very important role in patient compliance.
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Patient pool
Understanding the patient referral pathway is key to identifying the most appropriate principal investigator for a clinical trial at a site. Survey responses to the question regarding the primary point of contact for pediatric patients revealed that 93% of pediatric patients are being managed by pediatricians; the transition to a general practitioner (GP) generally takes place between 12 to 19 years in the Asia Pacific region. This age range at which transition takes place is also reflected in the availability of pediatric patient databases across age groups. Eighty-one percent of the respondents indicated they have a database of patients between 0-10 years; only 70% of the respondents indicated they have a database of patients between 11-19 years. This highlights the potential need to consider GPs as subinvestigators in clinical trials for patients above 11 years to ensure good recruitment and compliance. Table 3 shows the availability of pediatric patients at the sites that responded to the survey. These estimates have several limitations. First, the assessment was based on just one response for a few countries. Second, the findings can only serve as initial reference for understanding the patient availability per country and should be further assessed to understand the actual estimation per protocol. Third, the reason a few countries had no estimation in certain therapeutic areas is due to the specialty of the investigator who responded to the survey; it does not mean that the investigators from the country do not see any patients in the therapeutic area. Even with these limitations, the high level overview is helpful in the initial country selection for a particular protocol. An analysis of pediatric trials listed in ClinicalTrials.gov shows that 23% are in infectious disease and vaccines, followed by psychiatry and mental illness at 13%. 10 Results from the Asia Pacific region show a substantial number of patients in these two therapeutic areas.
As always, in-depth feasibility outreach when a protocol is finalized will provide a better picture of the available patient pool that is under study. Overall, based on the survey results, it would be appropriate to infer that the Asia Pacific countries have a good patient pool for conducting trials in the pediatric population.
Conclusion
This survey indicates that there is a high level of interest in conducting pediatric trials across various therapeutic indications among sites in the Asia Pacific region. No major insurmountable challenges were identified in conducting pediatric trials. Complexity of the consent and assent process across the countries, as well as the sites, needs to be considered. Also to be considered are the trial-design adaptations for this population to ensure compliance (minimize invasive procedures, placebo control, visit schedules versus school 
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